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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a self -aligning method 
for forming a 

semiconductor memory array composed of floating gate memory 

cells on a 

semiconductor substrate . 
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SOLUTION: Isolation regions substantially in parallel and 
separate from each 

other are formed on a semiconductor substrate. An active 
region provided 

between the adjacent isolation regions and the isolation 
regions are extended 

in parallel in the direction of rows. Silicon nitride bands 

are formed 

separated from each other in the direction of columns. A 
source line plug is 

provided between the adjacent silicon nitride bands. The 
source line plug is 

brought into contact with a first region and an isolation 
region in an active 

region. The silicon nitride bands and furthermore material 
under the silicon 

nitride bands are removed by anisotropic etching. A 
polysilicon spacer serving 

as a control gate is formed in parallel with the source line 
plug in the 

direction of columns so as to be adjacent to the floating 
gate. A second 

region is formed between the adjacent control gates. Bit 
lines are formed so 

as to be connected to the second region. 
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ABSTRACTED-PUB-NO: EP 1087443A 
BASIC- ABSTRACT: 

NOVELTY - A non-volatile random access memory cell has two 
polysilicon floating 

gates, with three sides, and a sharp tip; an insulator on 

parts of the first 

floating gate; a self-aligned contact between the two 
floating gates; a 

dielectric material on other parts of the first floating 
gate; and a 

polysilicon word line spacer on one side of the insulator and 
over the 

dielectric material. 

DETAILED DESCRIPTION - A non-volatile RAM cell comprises 
first and second 

polysilicon floating gates, having a first side, a top side, 
a second side and 

a sharp tip formed at a junction of the top side and the 
second side; an 

insulator on part of the top side and on the first side of 



10/13/2004, EAST version: 1.4.1 



the first floating 

gate; a self -aligned contact between the first and second 
floating gates; a 

dielectric material on another part of the top side, on the 
sharp tip, and on 

the second side of the first floating gate; and a polysilicon 
word line spacer 

on one side of the insulator and over the dielectric 
material . INDEPENDENT 
CLAIMS are also included for: 

(A) a self -aligned method of forming a semiconductor memory- 
array of floating 

gate memory cells in a semiconductor substrate comprising (a) 

forming spaced 

apart isolation regions (2 0) on the substrate; (b) forming 
spaced apart masking 

regions of a masking material; (c) forming spaced apart first 
spacers of an 

insulating material; (d) etching between pairs of adjacent 
first spacers in the 

first region (30) ; (e) forming the first terminal in the 
substrate in each of 

the active regions between pairs of adjacent first spacers in 
the first region; 

(f) forming a conductor in the second direction between each 
pair of spaced 

apart first spacers electrically connected to the first 

terminal in the 

substrate; (g) removing the masking material resulting in 
structures parallel 

to one another in the second direction; (h) forming an 
insulating film about 

each of the structures; (i) forming spaced second spacers of 
a polysilicon 

material; (j) etching between pairs of adjacent second 
spacers in the second 

region; (k) forming the second terminal in the substrate in 
each of the active 

regions between pairs of adjacent second spacers in the 
second region; and (1) 

forming a conductor in a first direction, parallel to an 
active region, 

electrically connected to the second terminal in the 
substrate; 

(B) a semiconductor memory array of floating gate memory 
cells in a 
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semiconductor substrate comprising a semiconductor substrate; 
spaced apart 

spacers of an electrically conductive material insulated from 
the substrate; 

spaced apart first electrical conductors parallel to one 
another in the second 

direction; and spaced apart second electrical conductors 
parallel to one 

another in the first direction; and 

(C) a semiconductor device in a semiconductor substrate, 
having an array of 

identical circuits, as above, where each array has a first 
terminal and a 

second terminal in an active region. 

USE - For a semiconductor memory array for a semiconductor 
device . 

ADVANTAGE - The invention provides precise alignment of the 
source, drain, 

control gate, and floating gate. 

DESCRIPTION OF DRAWING (S) - The drawing shows a top view 
showing the 

interconnection of row lines and bit lines to terminals in 
active regions in 

the formation of the non-volatile memory array of floating 
memory cells of the 
split gate type. 

isolation regions 20 

first region 30 

bitline 46 

ABSTRACTED- PUB-NO: US20020109179A 
EQUIVALENT -ABSTRACTS : 

NOVELTY - A non-volatile random access memory cell has two 
polys il icon floating 

gates, with three sides, and a sharp tip; an insulator on 
parts of the first 

floating gate; a self -aligned contact between the two 
floating gates; a 

dielectric material on other parts of the first floating 
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gate; and a 

polysilicon word line spacer on one side of the insulator and 
over the 

dielectric material . 

DETAILED DESCRIPTION - A non-volatile RAM cell comprises 
first and second 

polysilicon floating gates, having a first side, a top side, 
a second side and 

a sharp tip formed at a junction of the top side and the 
second side; an 

insulator on part of the top side and on the first side of 
the first floating 

gate; a self-aligned contact between the first and second 
floating gates; a 

dielectric material on another part of the top side, on the 
sharp tip, and on 

the second side of the first floating gate; and a polysilicon 

word line spacer 

on one side of the insulator and over the dielectric 
material . INDEPENDENT 
CLAIMS are also included for: 

(A) a self -aligned method of forming a semiconductor memory 
array of floating 

gate memory cells in a semiconductor substrate comprising (a) 
forming spaced 

apart isolation regions (20) on the substrate; (b) forming 
spaced apart masking 

regions of a masking material; (c) forming spaced apart first 
spacers of an 

insulating material; (d) etching between pairs of adjacent 
first spacers in the 

first region (30) ; (e) forming the first terminal in the 
substrate in each of 

the active regions between pairs of adjacent first spacers in 
the first region; 

(f) forming a conductor in the second direction between each 

pair of spaced 

apart first spacers electrically connected to the first 
terminal in the 

substrate; (g) removing the masking material resulting in 
structures parallel 

to one another in the second direction; (h) forming an 
insulating film about 

each of the structures; (i) forming spaced second spacers of 
a polysilicon 

material; (j) etching between pairs of adjacent second 
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spacers in the second 

region; (k) forming the second terminal in the substrate in 
each of the active 

regions between pairs of adjacent second spacers in the 

second region; and (1) 

forming a conductor in a first direction, parallel to an 
active region, 

electrically connected to the second terminal in the 
substrate; 

(B) a semiconductor memory array of floating gate memory 

cells in a 

semiconductor substrate comprising a semiconductor substrate; 
spaced apart 

spacers of an electrically conductive material insulated from 
the substrate; 

spaced apart first electrical conductors parallel to one 
another in the second 

direction; and spaced apart second electrical conductors 
parallel to one 

another in the first direction; and 

(C) a semiconductor device in a semiconductor substrate, 
having an array of 

identical circuits, as above, where each array has a first 

terminal and a 

second terminal in an active region. 

USE - For a semiconductor memory array for a semiconductor 
device . 

ADVANTAGE - The invention provides precise alignment of the 
source, drain, 

control gate, and floating gate. 

DESCRIPTION OF DRAWING (S) - The drawing shows a top view 
showing the 

interconnection of row lines and bit lines to terminals in 

active, regions in 

the formation of the non-volatile memory array of floating 
memory cells of the 
split gate type. 

isolation regions 20 

first region 3 0 

bitline 46 
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zc^^^y^rimfmzMLxmufmiif). teo 

SX'^-1^7 6 kr7^5 3 fc{iX/^y7'TO4''7X 
^fcLT«l&t6. filJi±tc:iHb!|!» (0^^) ^*6S 
10 jgfigfcJi^^ 1 6 OA<Oim:ftBS-Jgl£i-S. 08 

(a) k (b) fctjv^r. mhfc:5ify5^yn>'a8o 

(»2000A) . 08 (c) fc (d) fctJ 

v^T. sKyyyavasoi&x-yf-y^^'t. aifc^ 

,'Kyi^yri>"7-H9>f>'X'^-ir5 6*«^5. A 
«it:09 (a) fc (b) tctJV^T. >f3r>aAL-Ct'v 
Vy^y/YV^ymib2ii^Tfb3imm-h. 
[0 0 2 6 1 01 0{4. *fMHK:»-:J<NVRAM-fe/l/ 

vmjjmifkfyu-^^-vxhi, rn^i^^ 

20 tf. xxyrsioofciiv^-c. s^ynyssso. es 
^i:ii«A64. invi^v^ymee. smin68imi& 

fS. 5^J8lffl«fctJV^T. dfyj^yriy®66$-S«5 

om-c:i^y^y:^-th, ^immizikimmiotm. 

rsioAiztswx. yn-7-4 y^ry^}.^x^im 

\i^xmm7 2^::iiy^yy^i, Z(r>x.y^y^i^ ^ 

v^T»4;Ky 5^y 3 y« 6 6-cflf±-rs . x-^ -yr s i o 

6fc:t>V^T. m&htZTEOSmiAifmth. Xx 
30 ■>'rS10 8fct>V^T. TEOS74i&^JreRiett>f 

:^yx.yi-yyt. :^'^-^7 6ijmth, z.<nx^ 
-1f76ll. 0l<O|ft«X'<-1>-5 5t=«J6-r4. XT 

^rs 1 1 ofcijv^T. ?iSttS««d?y j^y 3>'B6 6 

i&xyf-y^^-rs. Ciwxyf-y^^Ji. Kfl:!B)«64-C 

[00271 Xt-zTS 1 1 2fc:i>V^T. 05 (a) fc 

( b ) ti^-r i 0 tc. 1jBi±fc:lEfl:!|!!i® 7 8 ^ift»t 
^. XxvT-Sl 14tt>V>-C, Kfl:!B)Ji78^Xyf- 
J^^^-fS. Xr-fTS 1 1 6fc:tJV^T. 06 (a) k 

40 (b) fc^-Tidfc. 5^fyi^y^>'Ji53ai&itSW- 
S. Xx-yTSl 18 (06 (c) fc (d) ) (CfcV^ 

•c. d?ys^y3>'JB5 3a;&8feu¥a'«fct5. xfv 

rsi2 0fct>v^T. Sfl:!|!!ll6 8i&l^-r5^fcfc:J: 
•3. «tt®«(07 (b) ) «;Kyi^y3yJi66SrS 
{iJ$*Sk^^t, (07 (a) ) <^ifefl:!»a7 

oi&aKfis-frs. x-f-/rsi2 2(ct}»-^T, 07 

(d) fc^-riofc. SiiJLfcdfyi^yny®6 6S:x 
•yf-y^^-rS. Xx xTSl 24fc:tJV^T. SV^gfl:* 
Jlki|fyi^y3>'S80Sri^^^. Xr-/7S126 
90 trtJV^T, dfyv'y3>'Ji80*Xvf-y^^U, 



9 

10gS®Hfl5 8t:«i5-r&. mtXx-yT-S 128 
(ifcV^T. h*-/h9'fy/HM>iS«6 2tJj:tf6 3 

[0028] ^<a^>ix-CV^6ia{c. jKUi^Unyx 

0 . -r^^-f ^T-f ^ y;i/-;i't5 J:tW;i— yi^^jiiafc 

[0 0 2 91 X7^yrS126 (08 (c) (d) > 

fciiV^TJKUj^UayJiSOSx^f-y^i-St, 

-HWrCtbhUmm^hh, mil (a) 

0 (»*L.<{i2 0 0nm) 5^'t^^3 3 l±fc:3y7* 
ii3 3 2 Jr^K'J V 'J 3^113 3 0±fc3 ^-v;P{c 

i^tf^. HI 1 (b) K^^ipt:. mmt^-^ 

^yi^^nw T«±lii34 0*»<?>llfla83 32*BJ* 

.■KUv-y3>K3 3 0iO^S-^fS. ^<n^V^ 
:t. y^yimmi. ±ffi34 0±c7)iEfl:K3 3 2*S5K>J 
i^'j3y|S3 30J:0t31<l^§*l«.J:dfcrrs. R 

•yf-yr/jaSigar^S. fi!oTX'^-1?-3 5 0«. d^U 
j^'j3>'330<?)^|*>^>3iajU 01 1 (c)fc^rJ: 
3=5rS®^<0;KUj^y3y3 30*»flWS. Bll 1 
( a ) ~ ( c ) «5!U15:ffii.tr, :*1g<0!7-H9>f 

[0 0 3 01 >'y3>'SSrt<o'>xA^«<oH-tr>'^' 
*ilBWS. «pfc. 03 (c) i: (d) (c^taKHJ*? 

2^<^y-xa«aA^ii^s . 

[ 0 0 3 1 1 01 2{±. *||W(C«-^< 3aa^E^ 

t!b'-hNVRAM-fe/K?)#«^^jcr. wmmY- 

ya-T-'t y^y-h3 6 0 S-M-^'-- y^^'LJB^-r 
7O-T^>^'y-h3 6 0i&:rt-U/;^tcJ:0. 
70-T-fi'^'y-h'>x;k3 61*»liWS. Sit-fe 
A'UXXfiff) S 7— b;P<?57 n-x -f >'^^y— h 3 6 0 
tt, 7n-T^y^<y-h3 6 0^««5 0i-ex-yf- 
:^^^'rscfce;J:0^itT#*. v->^««363tt. 

At J: . 3jfJ i^y r?>3 6 2tt. ^n-x-f 

^S. b'yh7>f>1S^3 6 5i:tVh5>f>'/NO-3 
lot i&axf S. .'Nn-3 7 0«^)aAflfi84. f^u- 
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3 7 0*«'7-H7^ yX'^-- 9-3 6 6c7)T-Cb'«y h^-f 
y/YV^ ym^3 6 5 {cBS«i-S J: d KS^-S . 
[00321 ^x/PffiS^ffioT 3Ba^^^ 

m^rCfcT*)*. :Lti\t. ^tU'^x^p-rx^S-^r 

10 J: 0 . •fe;K?>^fe«^t36«|6I±•t& . 
[00331 

imm2 1 *iiHacoffi<oiiisw-s:iiws. @i 3 

(a) 14. ^i<cafil O^*^±llB0r*>S. S1S1 

o». mimtmi 2»#^s. zK^igiffifisi 2 

»4. »S 1 0 tai^ t^tZffiflii^ U n y^ffiSttS*' 
mi»»112±{c. 3gldfJi^y3>'«i4 

2J4. iHb. (MxtfcvD ) mo^ 

20 39«»t:J:o-cmUfc*?»80~9 0Atf)::Mft;>'y=i 

yfl-c**. miimmi 2±<r)»i;KU5^y3y«i 

4a, fiECVD (LPCVD) ^<o^tt«ysti-:>T 
*«;5 0 0~7 0 0A«ff$t:it»fS. »*L<Ji5 0 
0 Atf^flli^ y 3 y« 1 8 5: C V D t i ^TiWS . 

y 3 yjB 1 8U. t$^ii»st«^j£(ci$v)rsttP« 
*i«aWfc:£«0#^4, 0. ISS^oyJjHfciff 

[oo34imiteiMi2. mi^yi^ynyJii 

4. SflSi^yaySis^JgritL^Si, aflJ^:7:rM^ 

y'x M 9 sMflii^y 1 8 t^L. "^x^jsa 
^if ^\ mmm<os.iti^v aymistmirtfus^ 

v^ymi ^tmitmmi 2b?::j^'y^yi^-ti. y 

tmirtiVi^vaymi4bmiimmi2bimh. 
yt huz^xh 1 9itk£Ltimmi. a^s/yay* 

40 18f:lllJKyyy3yJii4i:®l«iSB12t3i(«x 
-^i-ym^^tL. 014 (a) t:^^t^i6*«Y:S 

»^tOV^-C2-0«^^flH|^^. LOCOStJitfS 
Tl-CfcS. STI|US«f«4. «S10rt?r4«»2 80 0 
AoaESi-CXv^y^^fS. l»iftS^16S<0ffi 
ffi»tSJHi««<^hyy^^97l8Bi>->fX 

b-num\>\ 

[00351 miti^O 3 yfl 1 8 SrXy f-ym^LJt 
fii. mi'-Kyi^y3y®14tmilftgai 2i:S-x»/ 

50 f-y^n**U ^le^mts. ^fl«Riort 



1 1 

iilOb-mnbh. SI 4 (b) tc^idtc, 

Loc o s9m^m\>:^xmfmm2 o ai:m^ti 
m-cii. ziHbv'jayJiistigi.-Kyv'yayJi 
t^mmmti^^izT^ s , locos 

20aifc(iahWy^20bt:'*S. 014 (b) 
tt, LOCOS20ai:g|M^>'f-20bi:^^3&«. 

i'20himm-h, mhuyi-20htiiimcs>hm 

mi. ISl3Ky>''j3yJ114i:li|-(c«|g-CSSfc«> 

[00361 iKotmi. mss^mmm-tim 

iwmti, miiotz^fmii2oimmtt, ^ 

«si ocoj^at^a-s-sajL. LocosiJtttSTi 
m^^xmi owsajsi^-srBiftrs. 'Aizmit'^o 

lS?:Jgj£) ^SS10fc:it«i-5. y-MHtlSl 2± 
fc:||ldf'J>'y3>'«14$-if^S. mi^Oi^O^n 

fc«>!jfUi/'j3yill4Ji. ^«Ki«2 0tC**LTiB 
S^-f . m2vx^S!S*«^eMlfc:^6. i<oiiJnvx 
:7jlBatt, JKUS^'J3>«14<0^=r^^^J8KS«2 0fc: 

[00371 ges^ifctt^f i^^^fflv^-cjg 

JSLfcHl 4(b) <OflBiK:JtL. $<5»t:JaT<^«!yi* 

[00 381015 (a){4. *||Bgco»:OJ!S5-grr 
±(Ba-Cj>S, a 1 4 ( a ) <0«Bt<O^^Mfe:. Sfllv 
U3y^OV>?.^'B2 2S:»^S. Sfl:>''J3ya2 

*m«<oiffie». EffiziA|{c3fl(o 

Wk-fh, SiiJLfcvX^fflSfl:i/i;3>S2 2Srx.y 
f-y^U ai 5 (a) <^)|83gS:JgjfttS. ^^i^'J 
ny2 2c7)^li. 0<0SStt®«tJJ:tX^)-fll 
iS«t3^1-S. ^^rt<0^10±fc«. SgUfe 
»«12t.ifJi^«;3yll4i:*5i)S. 

m^vy^zmLi^^i^y2^xhh, Bssrrssfts^ 



(7) 1^2001-127179 

1 2 

yay^2 2Sfc:Ji. 015 (b) <7)a24*«i>S. « 
24IJ. aM^y^2 0t3cllL. mL-KUi^U^yS 
14<0iKI:««i:^-rs. «24<D«ipHi, SM^y 

^2Qmmhzmc.i^'i^yhn~imr:hh. s 

{ti^uziy^2 2<m&mm-h. 

[003 91 Mfl:i^U3y22«. 014 (a)«OflBS 
tec VD ifflV^rWB 0 00 AJIfcJilttS . 
[00401 miti^V n >- 2 2 5 SSW^fcrx y^y^r-t 

S. CKOX yf-y^^Ji. miJKyi^y3>'«14fcZlS 
10 fl:>^U3>'^20atfctt20btCj;-DT<|tiI:-r4. 

saj Lfcm 1 y u 3 1 4 i&isft LT znffc 5/ y 
[00411 ■f^9xf•7^:t>^y>'yy-^ (teo 

S) OiMBfc:J:-:»T4Jft^sa«fl:S^yri>^«»e8« 
ffSrJiat. m2ieSJi26S:01 5 (a) fc^tfflji 
O^SlBtCJgjftfS. 016 (a) m2«eil«2 6 

im&ttiim<7mmmthh, TEosji2 6{i. c 

VD^3 y 7 *-v;l^JSI^E(^>a3WBSB*«oT*52 0 

0 0~2 5 0 0Al[t:i-5. 

20 [00421 TEOS®26<±. Rffitt>f:tyxy^y 
( R I E ) ^&»K«*ffloTS*ttXy ^y^^S-ff 

v\ miti^o^y^2 2i:mtii^^t. z<7)i&^. mi 

6 (b) fc^-riofc. TEOSX^—^2 6(7y^tm 
iti^V:3y2 2<n^bifimtti>. TEOS2 6<0^^r 

ttx^-^y^ai. x^-f y^^ff±<oai!I**fe^^j/ 
yay22kllldfyi^y3yJil4f:*«»a}^*4'C 

[00431 xyf-y^^^^L. Sldfys^yny 
^l4S-^^rex^^y^<-tS. Ziiii:cyi-yirw± 

30 <^sii^«fc-t«inifl:i'y3ysi236«saj-t5i 

[00441 flB§«^^t=it L-cawwr^f Jfy* 
-rs. 'f3fy*«si-|ifl:i^y3yBi2t:mx-rs<^ 

K:-H^5:x;^;^^i&^#o•C^^&eW•C. fflglOrttcfl 

1 ««3 0 . -ttoflnsmttsfts ^ jfyjis 

TEOS2 6. ^^!tS«2 0a*yt:tt2 0b. g-ftvy 
ay22tzmL^ii. M^Tj^SfcaffS^rV^ ;i<oe 

017 (a)co^mimhixi, 

[00451017 (aiXniimmiWtfbttZbK: 

40 io. mi!i^yi^y3yei4(osaifa«5:Sfl:L. I!; 
3ooAm<ozm^i^ooym3 2imm-i>. -etx 
«B§^(==i»bs/y3yieiM»t^tt&. ^^ns 
-ft:>'y3y^3 2<^>-^i. TE0S2 6i>J:t^zKft; 
i^y3y2 4*>-t,»«$*i.s. 0*<oa3 2tt. ajBi 

[ 0 04 6 1 mizsi^fci^y ayjfiSli 2<o^ttx 

yi-y:/f:. :t.yi'yyf^±<7ymim-tmil Ot 
Tfi 0 . "IHfcS^ y 3 yli 2 <^S*ttx y ^y /li. 

Ji3 2<o-a5ti^"rs. m2!)?yj^y3yj^i!Pi 

50 (ttSOOOA) *1tV\ Blilft6TEOSX-^-ir2 
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mwmi. ^^mmm (cmp) t&s. 1524? 
yj^y3V34j4, «igiort<o»i««3 0{c*rt« 

:t-S y^'3y^'^'h5-JBjS-tS. lg2;KU>''J3y3 

^^^J'y^^XTy^c^flJ^r^ftrCt^v^ 017 
(b) vTiOidHL-cmt^fiBS^S^-r. CKOS 10 

©SK-fkU iS2;Kyyyayr7^^34±t:zig^y 

i;3yfl36S-S<JglS1-S. 
[0 04 7] g^ki^U3>2 2i&X-yf-:x^^U X yf- 
VifW&Mh LXcrm 1 ;Ky i^y 1 4 iStUSl^ 
S. acKI5l5KUi^U3>«14$-Mirttx.yf->'^^ 

Xy^y^'f^itatLT^^IglZigflii^UriyJIi 
2S-Sai$-fr4. C:c7)«ffiSIBS4'. m24iO>V^y3 
4±<0^-*'>)'r3 6l4. »2dfU5^y3>'34<^-rf- 

y^^^ait-rs. i<^)tsii, HI 8 (a) <Dflfii*«»^» 

20 

[ 0 0 4 8] flBt^fc^l 6 0-1 7 0 A<^l^r« 

J:oTjeiSU 018 (b) <OfiB§$#S. 

[0049] wk^mzms^^ji^v 3 >'ji4 0 *»2 

OOOAm^iZimth, C:«li«*Hl9 (aXc 
flrf. IS3;KyyV3>'l4 0tt. LPCVDJCioT 

[00 501 »3iK'Jj^y3yS4 0i&**ttXvf-y 

ii.^^fm:i>*>X:^izmx/.T^y3 4iz^fT-C 30 

^3sK'J>''J3>'14 0S^X^f->':J^L, 7-5:J' 
34±<03Wfc5^»J3:^38t«aiS-fr5. iOlt», 
HI 9 (b) iZ^XolZ. r7^3 4<0SlfflKC/-KUS/' 
•J a:/:^'^— 9-4 Oim\^mm^iti>, 
[ 0 0 5 1 ] tf3 y n yx'^— 9-4 0 *»fl:-rs 
c:fct::J:0. 'e<0Saja54i^mciJlfl:i^y3>jg4 2 

sKy y 3 osozms^ y a y 3 8 

*ttx.yf-y^^L. xyf-y^ffCihSPfc LXff>m.l 0 40 

^zjy9i'V4 4imm'i. ^y9ifh44ii^ m 

2mm 1 7 0 fc^TOeib'«y b 5>f y 4 6 i: immt 

S. §l«fl54 8{l. «4 2i:l^-«0ZKfl:yy3:/-Ct» 

[ 0 0 5 2 ] H2 itt. mimmtLtiim^^± 

ffiHT*5. CloHli. t'-y h 5^:^4 6 i:m2®«l 

7 0 fcfofflsis^i&^-r. mm^^ y4 oi±. x^risif 
^:*>^1t:)ri6jt:Si/. y-x^>fy34{4SSiort« 

»l««3 0t:^Ki^S. y-X5>f>'34 (^fl^fc: 90 



!^2 00 1-1 27 179 
14 

^lET&l. ) 14. fr^fSl^^SIOMtl 0 tWit 
•f^j:h*>y~Xy^y34H. fflSl OiO^^igc 

y34{4. SK10rtomi^«3 0«7);^ta^Wfc« 

iK-rs. ^<oy-x7^y34*ss^s#iii««3 
0J4, iwrrs2fli«^ty-fe;pfc:i^Lft^r§*is. 

H«fc:. b*yh7'fy4 6*^^S#m2««17 0 
t4. BI«^S^*yHr;l.fcJ:-5-C^W$tt5. 

[0053] i<ote*. m.<^my- hm^^mA^ 

^^y-hi4b.m9ty-h4ot. y-x5-fy34 
fc . h' y h 7>f y 4 6 1 ^:rr& . mmy- h 4 o{4. 

/Kosiiffliy-hfcS^-rs. y-x^^y3 4J4. 

iSlfcglf . H-fl^r|Sl<^^ t y -fe/PiO^ 1 3g^^ 3 0 co^ 

r^tmth. t*-/h^>fy44{4. Y:^im:i>*>n 
wumtf. h-5I*i6ko^* y ^4^218^ 170 
<o^r^«^s. r/tii>fflffly-h. 70-x^y^ 
y-h. y-x^'fy, h>b7-fy«}eifil4. ^-^t: 

ST* 0 . y~ h h y^y y^-&$ii»rsfem7o- 
x-f yi5^y-b^#ts. *iB!Hi^^5. 

572, 054^im^i>. Z<m^i0mizXr>X 
i^:t«;*atrii:fe:J:0. HEWffett^ty-fc;Pti 

[0054] MaS«t:*:J^:*^Sril^Lfc#. 

[0055] 

y o-T ^ y ^^y- t y -t/K^ 

[0056] *miitzinjiii^ nest^mm\'ycm 
musi^. 7n-T^y^^5^h^ty-fc;K02|^*^ 
tyTW^Sfit-e#5. 

[0057] *l|BBfc: J:tifcr. a^^«»s*ffl»r^-cs 
Jiisri&5f, ^^^WMt^y^^^r^'-bx^ty-fe/k*!!* 

[0058] *i6BBfc:j:*uf, uem^mm^'^xsi 
msim. ^wi36tt^*y-b;i^oTu>fi&«rr*^ 

[Hiicoiirm^Bgi 

[01 1 *56B8tc^-?< gefi^NVRAM-fc;Uk,-Ky 
y n yx'^-i^v- K 5 >f y ^^tflffSH'CJ)* . 

[02 1 :^mifZ£-^< a^^N VRAM<^«8i*a 
**^(-?^<01>-CfcS. 
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[03] *^t:S-:J<a^E^NVRAMfl^itfe 
S'Srta (-5-02) -cis. 

[05 1 *l|BBt:a-:J< eBlf^NVRAM<Oi8g:l5?6 

[06 1 :*:fmizmrS< g^^N VR AMC^^SS^ 

5:^0 (-e<05) -C**, 

[07 ] *^fc«-:f< aes^N vRAMi^«si:ijft 

«r*^0 (-e<06) 10 
[08 1 *f|BBtai-:y< e^E^N VRAM<^«8S** 

*^0('?-cO7)'Ci>S. 
[09 1 *|fiBHt:*-:y< e^^N VR AM<^^:J^ffi 

[0101 *l|BHt:^-:J< N VRAM-b;Pfflt*ri6« 1 

[0111 ( a ) {±:fr»;^'<-1>-i&}gj£1-Sfc»fx^;Jf U 

'^\}ziy/mmm!mtii:^:f9mm-ci>i. (b) 

IHMtl8fl:ftX-^-1^i»jSLfcfci;«,$-*-t«lS}0r 20 

[01 21 >Na-?:^rrs*-'>x;i.3aees^^* 

[0131 (a) (±*||BB05-||Sfe8tfra<Olliaiefc: 
(b){± (a) 02-2»(Cia-7fcBrffla 

[0141 (ai) imi3<^d^<r)m§Tm&tt:^mm 30 

«$-«-r±iii0T«>S. (b) Ji (a) <D2-2«fc:itt 
-ofcHfiSar', ^«^tr«iStfc2^'>f7-, -r^rfc 

[015] (aL)imi4<DMmmA(ri»:<^imi: 

5tt±ffl0T&5. (b) {4 (a) <04-4»fc:«io^: 
IBfiii0-Ci>S, ( c ) n ( a ) (03 - 3llfc:i&-?fclSnS 
0?ife6. 

[0161 (a)l44MHy-hS70-T^V^^y-h 

015O»:<OSPi£^4-4St:»-:.JtltfnB0C 
*S. ( b ) 14 ( a ) 0».<omS't^4 -Amzl&'y 
3tBfffi0-C*S. 

[0171 (a) {4016<O<5C<7)gpgJr^4-4«Wc 

«iofcisnii0-ci>s. ( b ) {4 ( a ) <o<jc«gaes:*:r 

4 -4l8tcr&ofcifiiiSrc*)S. 

[0181 (a) {4017<Oi)C<7)giigS-5rr4-4«tC 
«»ofcBiii)0-CA 5 . ( b ) {4 ( a ) <0»:<oaK* Sl" 
4 - 4 lifc:a-?n:!ffiiii0T-J> & . 

[0191 (a) l4ai8c0i}?«B»ii&S^r4-4tafc: 50 
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^e-?feBna0-c*s. ( b ) « ( a > cDoacwgies-* 

-r4 - 4ai{C?&-5 t|Srffi0T*>S . 
[02 01 :5^SiJi-'-ha7n— r-f y^^i^-h-?{ty-fc 
W%tt^ t U r L'^f Jg^ttJV . a 1 9 

«^«osiie2:^4 - 4 mziQ-i tiwmmvhh. 

*^±ffl0-CfcS. 
[flrt^OilBBl 

10 mmM 

16 ^iSli^ 

18 miti^^j^ym 

19 ^^M^i^'Xh 

20a tmm.mjmm. locos 

20b iag«fi, -fKhv-U^i^. «M^:/f- 
22 ^Xi^mSMLy'Vay^^ 
24 OBMtS^'Jn:^ 

26 m2manzm^*j:3y) . TEosx^- 

3 0 mi««, miSi&? 
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